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MONITORING THE PERSISTENCE AND MOVEMENT OF 1,2-D, 

A COMPONENT OF TELONE I1 FUMIGANT, IN LILY BULB FIELD SOILS 

I. INTRODUCTION 

Ground water contamination by 1,2-D (1,2-dichloropropane) was 

discovered in the Smith River Plains  area of Del Norte County as 

a result of an investigation by the North Coast Regional Water 

Quality Control Board (NCRWQCB) in 1982. The 1,2-D was a com- 

ponent of D-D soil fumigant used extensively in the area to 

control nematodes in lily  bulb fields,  Use of D-D was suspended 

by the County Agricultural Commissioner in 1983 after the ground 

water contamination was discovered. Since that time,  Telone II@ 

soil fumigant (active ingredient 1,3-dichloropropene), which con- 

tains no more than 0.55 1,2-D,  has replaced D-D as the standard 

preplant soil treatment in lily bulb production fields. Although 

the 1,2-D component of Telone I1 is only a small fraction of the 

amount contained in  the D-D fumigant, it still results in the ap- 

plication of up to 2 pounds/acre of 1,2-D after treatment. 
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Although D-D has not been used since 1983, 1,2-D is still being 

found in ground water samples collected by the NCRWQCB. 

Concentrations of 1,2-D fluctuate indicating  that additional 1,2- 

D  may still be moving into the ground water. A field used for 

lily bulb production is typically fumigated only once every 4 to 

5 years  after which a  bulb crop and then pasture is grown on the 

land as a rotation until the next fumigation is applied. 

Information is needed on the possible role of Telone I1 fumiga- 

tions as a potential source of additional 1,2-D contamination of 

ground water. 

11. OBJECTIVE 

Study the efect of rainfall and  irrigation  on  the leaching of 

1,2-D by determining the distribution of 1,2-D in soil before and 

after the winter rains and after summer irrigation. 

111. PERSONNEL 

This project will  be conducted by the Environmental Hazards 

Assessment Program under the overall supervision of John Sanders, 

EHAP Program Supervisor. Other key  personnel  include: 

Project Leader - Don Weaver 

Senior Staff Scientist - John Troiano 

Study Design/Data Analysis - John Troiano 

Field Sampling - Chris Collison 

Lab Liaison/Quality Control - Nancy  Miller 
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Agency   and   Pub l i c   Con tac t  - Made l ine  Ames 

ALL QUESTIONS REGARDING THIS STUDY SHOULD BE DIRECTED  TO MADELINE 

AMES AT ATSS 454-8916 o r  (916)   324-8916.  

IV. STUDY  PLAN/EXPERIMENTAL  DESIGN 

The   pu rpose  of t h e  s t u d y  is t o  d e t e r m i n e   t h e   d i s t r i b u t i o n  of 1,2- 

D i n  s o i l  of l i l y   b u l b  f i e l d s  b e f o r e   a n d  af ter  t h e   w i n t e r   r a i n  

s e a s o n   a n d   a g a i n  a f te r  t h e  summer i r r i g a t i o n   s e a s o n .   T h e   s t u d y  

d a t a  will i n d i c a t e  how r a p i d l y   1 , 2 - D   l e a c h e s   t o w a r d s   g r o u n d  water 

a f t e r  r a i n f a l l  o r  i r r i g a t i o n  h a s  b e e n   a p p l i e d   a n d  what l e v e l s  of 

1 , 2 - D   p e r s i s t   i n   s o i l   a n d  may move towards ground water. 

B e c a u s e   o f  t h e  p r o b l e m s   a s s o c i a t e d   w i t h   c o n t a m i n a t i o n  of ground 

water by n e m a t i c i d e s   i n  t h e  p r o p o s e d   s t u d y  area,  i t  may b e   d i f -  

f i c u l t  t o  o b t a i n   p e r m i s s i o n   t o   s a m p l e   i n  t h e  des i red  number of 

f i e l d s .   T h e r e f o r e ,  three p o s s i b l e   s a m p l i n g   d e s i g n s  are p r e s e n t e d  

and  t h e  number of f i e l d s  t h a t  are made a v a i l a b l e  for  s a m p l i n g  

will d e t e r m i n e   w h i c h   s a m p l i n g  scheme is u s e d .  

A .  6 f i e l d s  X 1 15ft c o r e / f i e l d  = 180 s a m p l e s  

B .  3 f i e l d s  X 2 15ft c o r e s / f i e l d  = 180 s a m p l e s  

C .  2 f i e l d s  X 3 15ft c o r e s / f i e l d  = 180 s a m p l e s  

S i n c e   s o i l  cores w o u l d   b e   c o l l e c t e d  three times d u r i n g   t h e   s t u d y ,  

a t o t a l  of 3 X 180 = 540 samples   would b e   c o l l e c t e d .  However, i f  

a n a l y t i c a l   r e s u l t s  show t h a t   1 , 2 - D  is n o t   d e t e c t e d   i n  cores from 

t h e  f irst  o r  s e c o n d   s a m p l i n g ,   t h e n   t h e   n e x t  s e t  of samples   would 

n o t  be c o l l e c t e d .  



Once   pe rmis s ion  t o  sample  f i e l d s  h a s  b e e n   o b t a i n e d ,   b a c k g r o u n d  

cores will be c o l l e c t e d   n e a r  t h e  e d g e  of each f i e l d   b u t   n o t   i n  

t h e  area t r e a t e d  w i t h  T e l o n e  11. Because t h e  s o i l s  i n   t h e   s t u d y  

area are g r a v e l l y   a n d  coarse we would  need t o  b e   c e r t a i n   t h a t   t h e  

d r i l l  r i g  c o u l d  b e  u s e d   i n  each f i e l d  before a t t e m p t s   t o   c o l l e c t  

s a m p l e s  f’or 1 , 2 - D   a n a l y s i s  a re  made .   Fu r the r ,   background  core 

s a m p l e s  will b e   a n a l y z e d  for  texture,  o r g a n i c   c a r b o n   c o n t e n t ,   a n d  

pH. The first samples  f o r  1 , 2 - D   a n a l y s i s  will b e   c o l l e c t e d  from 

t h e  f i e l d s  i n   S e p t e m b e r ,   b e f o r e   t h e   b e g i m n n i n g  of t h e   w i n t e r   r a i n  

s e a s o n .  

An ANOVA will be  used  t o  s t a t i s t i c a l l y  compare t h e  mean d e p t h s  a t  

which 50% o r  90% o f  t h e  mass o f   1 , 2 - D   a p p l i e d  is r e c o v e r e d  on 

each of t h e  s a m p l i n g   d a t e s .   D e p t h s  a t  which 1,2-D is r e c o v e r e d  

from s o i l  will be u s e d   t o   d e t e r m i n e  ra tes  a t  which i t  has l e a c h e d  

d u r i n g   e a c h   s a m p l i n g   i n t e r v a l .  

V .  SAMPLING  METHODS 

S o i l  c o r i n g  will b e  c o n d u c t e d   u s i n g  a t r u c k - m o u n t e d   d r i l l   r i g  

w i t h  ho l low stem a u g e r s   a n d  a s p l i t   b a r r e l   s a m p l i n g   s y s t e m .  So i l  

s a m p l e s  will b e   c o l l e c t e d   i n   6 - i n c h - l o n g   s t a i n l e s s  s teel  

c y l i n d e r s   t h a t  are  c o n t a i n e d   i n   t h e   s p l i t   b a r r e l .   E a c h   s a m p l e  

will be   capped  a t  b o t h   e n d s   a n d   f r o z e n   i m m e d i a t e l y   o n   d r y  i ce .  

Samples  will b e   k e p t   f r o z e n   u n t i l   e x t r a c t i o n .  



VI. CHEMISTRY  METHODS/QUALITY CONTROL 

Standard  analytical  methods and quality  control  procedures will 

be followed. 

V I I .  TIMETABLE 

August,  1989 

September, 1989 

A p r i l ,  1990 

August , 1990 

October, 1990 

December, 1990 

March, 1991 

Locate f ie lds ,   t ake   cores   for   t ex ture .  

Collect  pre  winter rain cores 

Collect  post  winter rain cores 

Col lect   post   i r r igat ion  cores  

Chemica.1 analysis  complete 

Data analysis  complete 

Draft  report 



V I I I .  BUDGET 

Personnel expenses ............................. $4,500 

Chemical analysis 540 samples @ $200/sample. . . 108,000 

TOTAL $1 12,500 
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